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* a—- ii ^p j^^-jcJI V ^ J-5^1 Ji 01 oVUJI ,jA*j ^ iSy ^-r*" 
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'~r-£jij^- («~y ' °'A° pip olS' <pjjll ^ LJIjj j_pv* olj_>- Jjt 

(Transgene) ^JJtj Cloned DNA y oUb; JU^I J->U y 

jl y £i~aj jl (jiudl ^bSdl y jj^lj l)I ^-^-L.1 y l-ifcj 

• WiC*- 1 jl ^bS^I l_S* S^aiUJl <Jj*ji ' oLiwaJl dAJjj L*JbStS” 

i/jf Jj2 o. t^AJlj (Cloned DNA) DNA J* gjat ^sJi oLi£!l_, 

dAJAS" . J U, . ; ..^) SJ^Jl it ,* i L: 2~ p I i,'f^ jj'il 

<_*!] oU’NL. SjIp ijy^j Gene Construction *Lu J^p ^ 

: ^ oULs ^Ap (Transgene) J^Lil jj-JI 

J»-b aJ'jj-'* sjtll Jl>oj Ju- T^ii o£j U Lip (Vector) DNA JiUI • 

. Host JJUJl 
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• ^—'Ai Q& yi dl j 

d~LI jl lL^j jJl>o (^JJIj Terminutor oUjIu • 

. Genetic marker CJ'jj ol^*- dAJAS'’ 

list d-o' Biotechnology JW~. Li ^ oW>~>JI jbj; 

— .*j t j] ' ^....-d 

<li*l < ilsL-J^J objJb idljjdl .* ApI: .altj ~*_a\ ji ^...U ol>*ae* 

<> jf-j* olio ^jIp L^J - —fyJl jj^i Lljj ij-ull obi I 

Vdljj d-LA i g ■ -* i aj^p^JA oli ..^il ^JjLJ i3_/b 9 

(r • • • < ^ i <\a) n <\ ‘n > Li^ i^\ i-aiAij ip^i oU_*>-j 

. (Y- * \) > }J A\ dJJAS' 

. OkljJl obilj^JI yj _jLb b!A>di j-lCo* — \ 

Superovulation of Donner animal. 

. 1 jl oLa^-Ml — Y 

Fertiliztion in vitro in vivo. 

. J DNA jU^j - r 
Insertion Recombinant DNA into Embryo. 

. 4.jldl ohl^sJI ^j]j “bar'll — ® 
Embryo Transfer to Recipient animals. 
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. blastocyte 
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4-pbiJl ^rf^bbl < c**-~Jb -LLjjNl Sf-LiS^ Siby t 

cjUt Liposomes ^_^JJl_j Electroporation —$^Ul 

. DNA 'J* 

• oLjaj^JJ JJLj |»j — I 

Reporter gene —> Lr «—; Liljj JJ^aT Betaglactosidase - V 

(Green Florocent prtion) GFP Sili. ^Li j ^jU- DNA jJJJS'j 

^ i_j jt-yll ijr^l 01 ^jls- ^J^aD L_Jj^ii b^J ^ b»' SiL^* l _g-*j 
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Cytoplasmic imjection ( 0 ) 

. (microinjection) UjJ* j* SpUS" Jil ^ 

Nucleare Transfer/Cloning jisljJl J& (1) 

OJJLl* aJL^U ^yA>j 

^ \« *■ AjJ^^-0*- L. JjIj . UMjj aJji*_ 1.1 »p.LiS"* 

^IpI ^Jl) Dolly ^b)j ^ o^Xj aJslX^j 

^jJj-> j! ^Lv-LwVI AJuJjAJ C-~?volj V 1 jJ (J jr^J (^ V ^ 

OUj *p^a b>lS"j ^ ^ V ^\p JJjj ^b>l bJJ-i Jjo ^j A-^jjVI 

Y ♦ • ♦ t *\ ^Ip jUjVI ^bjj ^ Ljajl LJljj 

^Ip ^juI ^JLp bjS"* j u r IJbA frLCLXi jJp a)a .^I^j 

Lj'yCJl jl jjA C-~jLS^ plj** OjjVl ji cA*jj (jjJJlj 

^yA>j . ^LpVI ^yi UflS" ^yia«jJ b*-A-X 01 axILJI 

oljJl Apjjill a ,ja...Jl ^yi aJa* 1| Lt)bJl jy* SlyJl Jl>ol 

£* ^olj . J>15" ^ylS^ Jl j.^-lJ Surrogate mather aXju ^ Jl Jalj 
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^iJj3 Aj*o»jJ 1 l ■ ■■■Ll..*V C.. *A>dX AJLj^JaJl 

. b^^jj aJjLh^* j^Aj! 

Gene - Targeting (V) 

: Wj?* 0*J 


ijjj^u f ,.*.. * * JiU <jjs> Jm ^ ^rL.AJl ' 
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Enucleation 

£ljii 

/^V* 




Enucleated oocyte 

4a11A 


— *7 

y 


Transfer o* rartsgenic JLiJ} 

fibroblast and fusion smi "j 


^iBgSF^ iSi>, yj) £jjj 

Culture up to ttie blastocyst stage F'l. .. J*! , 1.^1 Ji 

I Embrya tranter 

*" - jin 


Transgenic Animai 

Uttjj JJxaJI 


Li'jj ^ ' 







. a jA ,iall aibj — ^ 

. jS- aLu^j jU»*< 4 jL 1 sj ~ ^ 

knocks out the function of a particular locus 

X.»U Jl>-.}l *_UlTjj JUoN AAjj^ai 1 !_j*J 

. jJWI ^ J 

. 4jlj_pl CjbbljJl y ,VJI ^J^JJ '-r 1 ^ P ijr’rJl — ^ 

* •« * 

. Neomycin l 5 joJI ^Uail ^15; oUj^N yLii obr- ^ (neo ) (i) 

i^JJl Thymidinre kinase ^jl-^UJU yLx> y>- y- ijW* (Tk) (^) 

olajjiS”" jjjL*y i pja?^< iiWsI i_s^ 


. 4>w>y aUAj) 

Cre-Loxp iJLi (A) 


: W B>*J 


. igjfrlall JSLiJJ 4-_~Jb ^jlUJl piUlll J* iijykll a a* J-AiJ - ^ 

• { r‘)'' <J LS *J ) J 5 ' &} ^S *- 3 ~ Y 

Speromtogonal Transfer Up-jjUj^Sl Jj Je y JSJl 

In vitro y : \j' 

. Recombinant .Jjjil DNA _niyll o^Jt lSjJp - *1 

. ^ ( jJb>Jl — I 


(iaiiJI) l^ASDl JSU germ cells bayy-JI UbUJl ^ T 

In vivo ^jjJI y ■ bb 

iJjUjj SU-.-i ii^iaiJjjiaJl a-i» 4-JlSbl ^Jl CjUAI C-’jUl 

{£j4-£\ ^ 'llJ V'jJ ^- U '* 

: L$jj microinjection 


^1 iiL>Nb GEP Lf b isy£-\ a^ybUb ,jj»- • 

. Transgene jr 5 ^' 


y JajSjj . £bJl J~b' Jb'viJ b>bli u*j • 

01yUJl JWI y> US' V-Jj/* y-} GEP 

. PCR ji> ^ >1 a5ix!l y_j J\jj Ji U>a>- ^ U? 








Ji jHaajvL*. j 4-4 jli» Uili 

Celt resistant to both neomycin and gancyclovr 


JJV! <-tJ 

A = original allele f 

A*^ replaoemeri allele / 

^ 4* (£] 

H - Regions of fxmjtogy X,. 

(jjJlauJI jiLi-i 


Targeted gem? insertion 
i mil (JJaJI Jlij'l 

jil"i Vector 
T? (JaLUl 


Random gene insertion 

_ _o*» Jiaji 


CeU resi stant to neomycin; killed by gancyctoYir 

jjjli j .a i lA ,_y jL jjc- Jiiij ,jj44jL>j4j ijliS LjiiA 


(jjc>r-* ^ (JL>-jI) r .~ i <ajJ& 


Olj-^-1 ^ 4.51^1 









“^a»oewJ" 

Cre gene introduced 
into oneceStype 

^ Ji-V iSJ* 




gene to be targeted 

, L-IJ&J-ill 


<*io&en ceft type 


Oe 

recombvme 
lines up v*ti 
iOXPttHll 
pairs and 
removes the 
ONA between 
thftn ■ 

jfXi 0 

oAt 3 (jA* 4 
o«J' J> jiJ 



targeted gene 
ranwred 

Jl jj OiA' 


gone jrodud made 


i 

gene product not made 

jtjjj 'j (jjaJl Jtjlj 


^ 0s~j J* cJ-L^J.1 urr^' i _r^V A/” 4 ^ J " 






3J.U4I uUl^aJ! Jasu 

Other Transenic Animals 




Aj\yj>-\ ol^woAl ^J-JU <J — I 

. J\^ f JPw-J 

al^jJi j| »_jLw#! 3_LaJ Al^if j£* S^iJl ^JL>xjl A ^ij^ a — — ?r 

( 0.-l>«JL*i_* j*£- ^jjL^iJl aJL»l)I L*^" ^-P *LJjNI 

. 4, j .. o «P\ 1 wAjJP ^-5 4.^3..1i ijl Aja^^C* 

. yJ>xi\ b*}UJI y Jpb ^vt>o — J 

(^-^jJb 4>w?j> Aij^iaJlj) 

. oLj^JI jp niicroinjection ^^1 A^kj ^Ul s*u£)1 

. /. A* — Vo ^jl j^ij siyJJ ^y^Jl C^ 1 # 

.IV*— ^ (Transgenic) aJjuJlI illwS/l ^-IijI • 

. LJIjj aJw^aII (GH) j^-Jl ^Wh (*«ri • 

. JL^UJI AiJi 


. 01iiSLf lgjLilJi^.1 i«-b ^iLLjaJl 


• a ' a* W ^JLUJ; i*U£Jl - ^ 

JLP-l—j (_iJjVI sljOl i$y ^ ^ Y 

. Lgj Uja^- i_-a~-j 01 y 


Aj-<^aJl 


T ^ 


Jt 4_^L>- i£y>-\ J-5^Ll»> JLILjsj : Jjl> — F 

. FDA SjjjVIj 


:Liljj j2a&U gisuJIj ' 


: Ulj3 4L&II JlUtfftf-Y 


<LlisJ,i - T 

bildl^ gtu) jia^aj ^1 JSUAI 
:Lj!) 3 Afiail 




CjL»I £ 



1) Culture ceils from 
donor embryo 

Z_,Ut a Vi AiiVl O - jS 


PGCs or their precursors 

dwjJ jV I iJJIJ i-jl 


3) Produce germhne 
chimeras and breed 


2 ) Translect 




^ <E>« 



Select for stabl e integration an 
homologous recombination 

4iiVI > . i Vr . 1 
uiljj 


UjIjj Jjum djj 

Chimeric rooster ■■ 


w I^ ■^ >> i l^_j A_ui^Jji LTXa ^ 
aJ '■ ■ 'J 1 j iailajl 


inject into recipient embryo 

AjiVUil OaVI iji (jiaj 



Normal hen 

A .1 i lA 3 4ala..i 


V 


4) Screen offspring fc 
presence ol transc 

Jl i .iVm 


2j l y j^\ v ^ J J J 






OL-I \£ 


■ : oh-sr iiUit — ^ 

( j-** (js^J cj-X^:—* la..t ^i : oL=r ~ Y 
■ (Skills /^jhJJ ^*^>-1) . ^Jbfjt 

. 1 5J>d\ JS"" AiivJjj iAjAstj : oljjilaJJ y\yL& Jl>-il ~ Y* 

U^- Jkj* Cf •• Ji-r-' ^ '■ jr?j £-"* ~ * 

. mRNA £* Antisense ^jA\ jUAi RNA 

ilAjJh ohl^jdJ ijJha>ti\j <LjlSs>'iM iJlxjiJl odLdalJl y JxJlf- 

: Iqy tjJ \jj 

Basic Research y — ^ 

Xnotransplantation oLC^U ioljj iJU- y *LopSU jJ-a<S - Y 

Disease models 

VrliNl oU^Ji ^ ~ i 

. 5"UJl ^ — o 

. ^jljjJl a.%^ — >»J 1^ M I 

C->VjI i* ^3VjLP oL«JJj-Jl ^Ijul V 

. bioreactors l>^>- o^U^T 

^ ^ 4- 

li> Ul£\ Jl*j LUj (Tissue engineering) 4 _-jlj*> y - A 

. UM <*UpN1j) a»^NI VV' 


jj ■~‘ l ■ ,, *~ 11 m2I}£ 

LjljJ (L/lsii hJljl^aJI 

Consequences of 
techniques used in 
Transgensis 


£lij)i irti.iiMiifU GtUduJaiJI 

Luljj 4 J 1 & 4 ! 

The appication of 
transgenic Animals 







di-JPD oU £ 


r^- 1 ' ^ cy ^iy* ty'j-J J°y r ''cy 

<X*l«i.l - L~ a—> 01 y Lijl 4 -Ip If-Luj y \^-Vl a-L^J L—L-Vl i_jL^^II 

y >i' IL 4 J . Gene therapy obJl 4 *JUll CHIOS' l^J iJUiJl 4 >JUilj 

L-Lojj yj^ ^ *i*Oxi L-aL>- L*A^Ll ^jy OlyuiJl y oVVL- 

■e^Ol y ilL*j . Ol-OVl i_. ... <a; ^Jl 4-->^il oL^ J h i-OjjJ 5>L* ~ S i- •■; 

^,Jp IgjLj-J Oj-C>- ayUaJlj LjIjj Sj-Ull o\jij*]\ oVVL- y JjUp 3^-^Vl 

(_y ~*^y?y ^ilojJl ojjbj .yf\y'^\ tL-l^al ^iLoaS"" t-^-^ailj a k -' 

5pLL|j 4-^L-sJIj 0U»j~J|j t_-jL<2pVlj «_JJLi(j £ti.l y\y\ ^Jiw 

y> 3j-^' L i (3^-**^ ( _y 1 ll J^tii.1 y*j iitlA ( j£lj . Ia_ ylSvjJl dJJ-iS"j 
oVVLJl a-CAj . 0(j-»Jlj OLoVl y J5"" y 4_jlj|jJl y>\y')i\ y&u ^1iiw 

IMRjl TBSE 4-^L-VI oL^Inil ^yi y ^^yy 

(Induced Mutant Research) 

< Single gene >yu> y L^Ul y\yH\ 4_-ljj> c~y> OVt ^ 

-bap y- 4 oa>-LJt ^JLL^ es* p-a Lj(jj Sja*il OljiLlJ ^-aVI ^la^ea-Vl 

LOh^l jl»-s 4---L-V1 iiSLidtj . Polygenic diseases ol-a>Jl y 

,J-o-»J 4?v>^ ol y^j VjJ L-iLa oW^>JJ Genetic background 

\pljj iJ-uil ^i>l^Vl 01 j»p^11 ^Ip_j • y*-^ (Jl*1 

kjly JljL* i^jti*>dlj 0L C-iL->0Lj 7^ V-wIi 4-^t>- S-C-C- 4 —oA1j .wjL-* t^J 

k^-j^-ill ^J-- 3 .-.... 1 1 ^—9 yy^ji\ <Vl 0—**“ y* law,,.. " .. * 

^ip 4-01 Jjil y>\ 4-ij^>Jl -Vl 4—-lji 4_jl^--l Tt-O^lj-il jVf-* sJj 

4-iiiiil (Jt^ili-Vl iy 9 '*y'^ 4-V(--jl^Lal VI 4i j*\ (_gj : .-ll 


OjJl! 4-j-*—Jl jvlp* 4j-twjtl oOl^-^xll y* 3 j - - *x J 1 4-...--J' 

CjIj 1~>“V1 01 ^jjl ^3f-L$ 7 **. a! 01 0 —y . jji’ y - ~H j 4-0ljjJl 4- 0 ■- il jLjl>-1j 

In vivtro J-o-wil y 5_-tj-aJl JaJj olj-ila-Hj j> ah 11 a-aj-iil 4ija»Jl 

olijliJl jd£ jj- Jo:-to 4ili In vivo u^jJI ^i) ^-Ij-tSl L?>a-. ^ 

. jaiall j-jI dl jl ^jo—Jl ^Ij^l jOEll 4* y -*I jj;-*-* i 7 ^—i ■0>j-— yyQl' 

4--ljj jA ^Loa*Vl ^ypy 0Uap- 4-,al>-i 3ija>«-* 4JL«laiea-i 0 ^S(j La 

4Ja_*_Il oL(^->Jt ^1-b>ea-»l i y ^-L-Vt 01 * 4>wOVl y* iSy * - ^ ^ ''j-* 1 


gjl«aS <Uu4l jjl^iill 

Jalyt"il <Uyljj 

Transgenic animals 
Disease Models 


<Uu4l LjUI^JI ^jL>j 

j iu^dJI i+Il ^ji "Liljj 
<ujf^f 

Transgenic animals 
Modeles in toxicology 
and genetic toxicology 


01,^0"1 ji 4-jlj^Jl tUiJL^Il 




- fl d ydpB oUl £ - 

.^ oLw jl JjJ^mlJ <1 ^ .M OlT 4*oljjJl d - i ^ 

*■ 

L^-j Lo_i ciUaJj ,^1 p ^ vivo <U>J1 y AxjljjJl 

E.coli Ij^j y lac 2 djyJ\ ,J\s- <sy2- Big Blue < “Mutamouse” 
y ^>JI Jai.j ^.luJl ^ Transgene JjjLlt lac I ^iJJiS"j 

Aajj . ^J ^L*ajVl ^daJL—o (^JlJlj lvL*\ ( \j\j Jjj j\p 

y jj**t LfcjLl>>l il^il o j ija11 S^LUj LjKj aJjLrII <L»Lwil 

y>j ) In vitro packaging J^*_U ^ DNA 

y (_£JjL*M ^laJl DNA 
^lp *.M lac .^Ip c£^^I ^LaJl o\ *>.».■■•>- 

^-vjiU £ulj '-jjJ y* Ljsbij E.COll LijJ^j y 4_)^>*L> ^lp 

. Plaques 

jLl>-Nl Ul^j 4J jJI y <LJlp 4^-jJO UJjJL*- Aj^jaJl q! y* jJtS'^ 

d^>w> i]U>j . y 7 -» j&fr-* ^jJl ila^_xi- y*' 

Jl ^lJJi5j deletion JiiiJl -bo£- ^^ip 4ijJj> *jp ybj jL>Vl ^ 

-w^L*- ^IiaJ s^Li^j o j£j yjj+A JJ <£**Jl aJl^xJ ^"ji dJJij s^JkSI Inserson 
IJL& ^Jp '_ • 11.1 lj s^^Jl jcLfiJl a_>aj£- ^-Ip y** ^ $-Jj DNA 

Plasmid - based lacZ ^ <Sy^ Idijj d\ji 4jU 

. jjLail aj-^j L^.ta>^k O* system 

y* iJLP ^\sj£- yby?j\yi}\ O AS^y* Jl 

. 4*Jlp ol^j^>" <*Sy~~-> • 4_iL>- ^ ^ 

J+^jl* l 5^ JL-^.iwj y& j—sill da^ll oljlj^*dl 

» 

CV (e-jj.\ } Sl* jjijj Jj ^W 4 j^k ^ Transgene 

aetivated oncogene J^il ia.idt il Qj> dMj . Cjja>J 

^j ^ U1 C-i_jJl 01* iybll iJL»JI ijLjsl N 

Sja^ljj iil Idij . Ij-vi» Jl A-iUs^—JI 

}J£- i i>-jJO ^y&*j Ujajl CL-*jJ( l_S^ J " a ' i l ^ “^dsj—il Silil 

. oljL^^ <uiUl j>1' ^ 

jL^-I oJL>ea-ll iJjjd.1 jlyLiJJ jl^isJl ■caJL^-. cJ^' A»> iJU-fcj 

^ ^ LTj ija*il jljiaJl il*^ ,y.j ! Eu - Pim-1 - ^ 


T \ 




jjljLiilJ 

Carcinogencity testing 




J-c^. Jii activaed Pim-1 oncogenes U.t; 

^Jl jl^il la>- 

. 4jj\d.»«l H Jlb^t 

v - H - ( c - H - ras —L! iki^. obr JLp Olyi - V 

c£>^ olyti IkJj (P53) ulU^JJ ikiil oLjsrJl ^jJlp tjyj£- _j* ras 
Inactivated DNA Repair gene. *■■■* jJ- I ^Ik ok*- J& 

uUsjkij i\z*jjA iiji-A olyiJo J-*-*" 'LtljJ iJ-Lnil ob_j 1 >JI (XPA) 
oljjikl jl k~J>- * J L Un ob^k* jl ^jA 

JXj- j* Lsk- ^ Single mutation 

LSkU Transformation Jj>Jl bilT Lf^Jj l£ 

u^xj 1.i..•>■ oLil<1 jIj klJLiJ lST" . <uoVI 

ljL>- j>- jL$J ydl -IIP 4jd*j~Jkl »j*S' ^>-j Ju I Jot 

. jLj^U i 4jjLL* .j-ULl 

ul Sj-j-5^ ^i_jj 

Oli?^p-JJ Ajgpllj ^p-jJl oLkj>- V^j oli-j^JI < j^ 3wiP olj-iiaJl j-jIj 

®^aIs (j>-jJl jLiji Ui ^jllj ul 

L-U^ {f* u^X* V Oncogenes mutation oI^j 

. kJLul^J j~*i 31 L«X 4jjjlill ^lu>-Vl ^pjiJ 

^biV 1 +JU*l,I ^iTVl ^>Ji y> ji*l\ Jju oIp 3^ 

aJwXrII oU-cfJl ^jLtdl <J| . tUljj 

(Somatic nuclear) ur <^>Jl fl ^' <y ^yj ^UpVI 

<lwX*ii ipjjii J—j 0 *~>J 4jo^)i ii^Wi fiJu ^ *jc^ oUiy o^i 

• V'jj 


«4_a#.j obi/ 


LjIjj (Uubll itj^l 

Transgenic Farm animls 


oijki jj sjij 






aoLiljT 


: b»-* (_j* tyljJ iJwUi! Cj^1^>JIj ^L»JJ!i'l/l jl 

4-—Jlj yAy : 4Pj_^il oli(^>«J 4^-liMl atLi^Jl SjLj — ^ 

. (Production efficiency) j^Lil 

•!a>w-lj i.L^Jl olijsrdt ^-bJl jl LJy-JI Molecular Farming - Y 

4Pj^l1 djtjl y*^~ 

4~*~*NI ji of^wdlj ijjjVI _ zj')! 2 e^^ll ol—>lj-~>- -j . *. - > - 

t * 

. jLjVl ^l JiJ 4^-jbH nutraceuticals 


As bioreactor . ob^U*jf - \ 

£ 

For xenografts . jLabd tUa^bl Ji — Y 
In animal Production . ^Uibll - T 

LjJ LlA i _>jju * ~ 4_|^_0*dl fld-A Z>-yi 

Pharmaceutcal proteins SjjAT Jl^j oLcjj^ V'jj olil_^ 
(_r,* 5JjJl jm ^Jl cJbii jiS""b/l ciL^Jxllj 

. jiUil J Lj dJi ^ ja Promoter 

u i <ula^c>bl ^LpNI (ji B. lactoglobulin {jj^z—a ^Lu! jJJj jUa._; 

i^Ldsb ) 4-*laH cr*L - l-X>ija-<'Vl c-*b 4 j^.»<.H cal-co^^Jl •s-Xc- j * /*l l 

* 

(^ 4 *L>b/L Human genes oLjJI 

IJ. 4 J (a-l-antitrypsin) ATT Jd* recombinant DNA Udji' *il!i 

jsySii\j jpLLIj jLajbH < ^Lipbll LJIpj 4 .:,Ill 2^jjJz]\ sajJt ^Jj <^ryi j..» dl jli 

- Cr^' <j j>- <^rM 

jS* ,Jj^—> L_* 1 p OU A_Ojy]aJl L <1 

^lljV ^jjL>Jl ^ lag » ^Aj4j yiaJl aJu£» 4jst*«Ul aJcA 

Transgenic milk L^- Os^' - I 

5 t 

( ^j-^' ij_^j tw .-j II 

(jl V ^lllj A^j>- jZ}\ Jjw L< Juilj ijl aAiiJ III 

. L^j 

\ ^ *sSij>J' J-*j^Ji - 


1 tailiauiaiil 


^Uf^aJ! 


<u^ji ^buiui -1 

Bioreactors 




u.Jg-t 


oli Jj^JI (Dairy Farming): OLjSlI 4....D, ^ - o 

: Jt» ^JJl ^y J-dail 

(hemophilia) LLij^Jl IX J-.1* : (blood factor) ^aJl - I 

- Therombosis C jAja - (^y-Lu-iil ^jJI) -b 

. (ijlaJl c^jbU) Tissue plasminogen Activator £~-J 

. (Sj^JI jrbUl) Alpha -1 - antitrypsin <j^ Jl Ull - 1 - - II 

Peptide Hormones and Growth y«Jl jAy-j ol-ux-Jl olyy - III 

. Fnctors 

: jyUl jAta say-yil oUy£il 

. (^yJL! — I 

. v-LcJl) SJljl - II 

. ^ ^ Jjuil j,j\£\ ~ III 

s-LapNl; Uj eyil U-sr 5Ja*il ipyil oUly- 
<PyJrl J_*ly JbG 1 rjA yAn}\ \£ 

Jia— \y Jliil LS lp pj c—i-i-gjl li> . OL-jNl 4C-L* <L-l£bI' 

ryy- J*b oL*JI jrLol oi J* bG-^1 V'jJ *!■*«* 

: 0/ £• jily yy 1 ^ 4ft0apt 

. OLubtl yodl ^y hjD~* tUapi _ 1 

■ A 1 * Cj* *ir~^ oLusjJl oAa ^bil — <_j 

a*S(Jlj L-.. UH Ji 01 j-£-i — 

• <--i/iJl I' ^ yOaOJ SjaWOI 

1 JLgJ Ly- —^- -0 'jf' 0bGAt ^ ^ 

J , \ w -1 | y«JU_«JJ jlc 3yU dJbJl i-Jlj-sJl oLLwiall 

; ( ,—a;JI ^ yj j-J oW (jA 5 ^ 1 


<Lyl3^JI ifcljj - T 

dUM 

Xenotransplantation 


jUjly^J! 4 UaQ<II iUaftJI " T 
ji iiiAiuhlt 


OljA"' ij* yiay* 




(Somatotropin) j^.y. - \ 


oL>1 \_f 


. 4j-IAiJI iff LaS"" Jbjj I 

• ~^iji — V 

• H-—' t>-~^ _ -^r 

4-^ls-j LJljj <J-t*ll jl Ja^-^L i 

: Ji, jTLd 

. 4i j. aii • 

C - SKI : ^jLakJI — Y 

. (Cysteine _JJ ^Uiu^Vl j--^) : cjj^aJl ^tsj - f 
* 

. (Js^-aJl j-Lil u o^jJi ja Cysteine 

: L jff\ j>Sl Oiljj — i 

: I j*^} 4>jLaIi ® 

Preformed antibodies : iaUall j«L-»-bU j-J.1 OO^' • 

. iiCail ^L^-Vl ^Cj^I (4-~>JD 

* 

Interferon: OjjJys'ifl • 

dUs^p—U jLa* oCjj.jiJt jLit* 


rr 


dlyJ-l ^ LSIjjJI 



(t4 n ifr,lp D jS' 


iJljj-JI ^.y^i* Oli ^y-LJl Ou>»Jl t J& ^JWl jjf yd I y ^j\ ^Js- 

lil* - OtyoJI <>wj (,\jj L*_j siloi-*! A U L<j_lp <w?L>- j d-jj • ? ll >_. ■ .^3 
4>w1 ^ j-* l J5" olj-^»U AuklijJl J - > ■■' s^U- ? lg—L» i_ju5j C^li^O 

LS^ S^"‘l ^*S} 4 —^ 01y~>JI <_jJj jJajJL 1$ ■ » ..a T j*Iy .dji-Jlj . A^»_^>«Jl 

• Ws* (_5^' <~J ol;y*v» 

• oLil_^>JI A^ali^j A>w» ,^£- LO - 4 yy ( J^ljP Aj1>Ij ilL*j 

. olyikJl - r . y‘l£dl - l 

Transsgene JyLit jyjl ^ - T 

aJIJI AlaJy. i_Jl*Jl y OlyyJI A»wij oljLypl i]L* 

(J*** <_5* £&' ^ 5iL.jJl Oli Jliil J~- ^Ip < bljj J -Ull 01 IjyJI ylSu! 

*]L* 0jJa5"j jLLNI y otyikJl <0>jU>- j-* aJU S^j t_-_J OL^-Sll 
C- T a a"l l y Oddij LOIjj A-SUaII oljlyyOl Ajilij y'~ > jy ^~J 

aj-* JS” . ais^NI ^jjLy ^y\ .~~&) \ ^JaUlj Jl> 0 yl^dl J.I 

Oli1j~»Jl y*-t (_ 5 * OJJ i y jOS”tj 0lj~>tJI A^fiU J Ojjlosf-J ll’yi-O’ v__-J y>Jl 

IgjL^-U* frL$l LajIj *^-\y>- aa^-^II ^[iLj Oli y„y>^\j ^Iap*VI ( J± 4 

ijbcj S-Ajjp JSTo^» y ^1*1 <S-U!l aas-^/I 01 IJl&j y AOkyJl 

y j~£ ->-AP 1]Uaj . A_JLb>OI qIj>j .till (J-Lk^* S-iljjj *0oLJ - >- « Jl; oT^jJb 
3Ljl^4 . j . w ) 0Lk>-\l ^ )tin * y 01 OjOJLiaj 

0lj;w>»Jl <wjL>JI JS^LtAlj 1 «:ll u* ol_j->»U 

yj\ dyy oLu>- ^ L>y^i y.y^ l[ '-i»j Beltsvile pigs I yy oJl 5Jb^ 
A^-yi\ y}\y\ sOj-AP <*5n^7 y» 0y^j “*£• y 0 J i 

^*-^1 oL*a*il oli Laa ^yj ■ ^y ^JLtJlj 

Cj* cj^) l y L^_a5sJj 5 yS'y *^yiaf- 

jSlI 0 >-_jj Oiij ijjjill !_>-A4 j iiLcu 01_^>JI J^La^ 4 Lijl 

L.^ i • y jJlS' Y vp'- ij - y^- “Broilers chicken” ^L>-^ 

t i ^ t 

I._l A llj jl_^j>- 01 Nl \jUy* y * ~Li O^-Oa-aJl 01 ^j- 4 ^-PjJlj 

iJbOP i_$iyj ipj—Jl ^-pjJl ajljjJl oOjb N 

Oli ^La*J1 »y»y ^yy y Turkeys y}J^ ^rWoJl Lijlj *-0* ai^jj 

^ ^ 1 ~ | C J 1 ^^ ^jIjjaJO a-^L>- ^iS^loc 4 1^0 -ap VbjjS *3 

i__jS^y LO- 4 «-Aj-Ap Ay^vs I-OiOj yl^iU y\i~is 

. Ojyll N (^-iJl 


<UuaJL j m^II JjjjuJI ^uUj 
<uaUjJLI 

Consequences of 
transgenesis for Animal 
Welfare and Ethics 


<UilU4 JSUm 43 ^LSi/l - S 

“Uulj 



jlyi-lui Ajjljy!! A^Ja^JI 




- iiy«ip > ClUljT_ 

Jt u aL {j* ^ij>\ j-L>-xll_j < Broiless £-L»o ja JS'j 

■ ijLv’tAJ J&\ i0» f- Lgl*^ If LpLII ^Lll 

<Jb- j4 jjalf VtjUil oUj^Jl! yiii ^\j U'jj iJ-Lnit oUl^Jt 

ij 1 ojLL* J±* . I Lj aju iliJi iti,V o-ij-lj 

J> dJJi Ja-Jji i,_>UL* iJl»- ^ Uu.lj Avian leukosis virus ^l^jjl 

. fj-* *_JU«Jl 

jl i^JLiJl ^ <--ijr DNA _l tjj-$Jr\ 

cS'jj&> l$ap iJL^Jt sJjbj endogenous genes JiUD i-L^ 1 oLjnJI 
ixJjjj . oL^Jt oJuk Jii dili >_-:-wj “Insertional mutation” U>-b 
i *? M y* j ‘y A 5^ oVLiiiL; Ol~^-Nl ^Jgau I ^jjLAU Jlill JLj'bfl Uu& 

oIaj . frbjl JU- ^yJl ijiy oL^il Rearragment s^U-l dMJS'j 

o^ll jl 5 JjLj 0^$vJ 01 t -^3f Ca\j 2 1 -3 H 

Jij" 01 t j£Jd <i5LiJ.l »jj> j£]j . IaJjJl£} V oJJjJ ^Jj)l 1 

^ Ju^iUl j^\ J ES v-L-Vl ^.Sfl L>*JI f U»^0 oJJij 1 *Jp uUiij 
. Osr*^ a}o**\j} ioijjil ^1531 

jf &.Jl Ljljj 3 jl 30 o0l^*>0J o 0->3J jLpaJl jj^*si\ ^jL 

: -LlSlI daJjil (_ylp X»JUj iijJLlI Cj 0~»31 j"*j Oli loaOj 

. £UI jjjJi N 

* 

. l^A>iJl dL $_-j pjii AjjwhjVl T 

. ^\ £U .WJi - r 

lSj *-— * ^ 

L$\ LJ* X ^lfU Ij-gJj 

* 

^wjMI 0^4 2jJb^4 ^wlP Jjh ( ^L>-IjJ| ^Jub 

fy-^j Ja-ijJl 1^*1 ^tJLlj ^jJl 5 JU.XJl*J1 jI^j J_ ( 7^- /4 

aJ ^ <> t ^ y t ol. < 

-i-xp’ 3^*>-^1 aJIti^H dj-gJ \bi Beltsville a*j 

tp*A jl UajJI ( j r P A**—JU Li-4J A-^^ll pL^il O^l>- ^y* 

^yJlj A^i; Pleiotrophic effects sjuj^JI oi/ui J! ^1, J^ii ^ 
^y 4 * LjJ^lyj A^UIjJI ^4 AipLaJ ^yl> jl y^^il y< 

y - oi jjSUil ja i l?-31j^ ^ 

CrtjJ-l_ 


ul>WI ^j‘L" - T 
Mutation effects 


JjiHl >uai - T 
expression of transgene 




(uLtipft oL»l 


(contrl DNA jl a-^1^11 DNA a a ^aJL ^^ju! lil 

jyJO j! j -y^-J 01 l j5UAl ja enhancer jydl JXa region) 

» * 


IhX^Jjj 1 j**w ^jS .■■». '> xz] OiAjiAp i^Z-J 

CjLl*>J 1 J j Aill Jj>-1jlj ^ Cr*~* 

joS Jl**j DNA {j* a>L~ 4 ybj (^U) Insulators jJJij aJl^IjJI 

Complete promoters (yjuu— ^Ijticd OU dJJi ysi. boundary 
j-p DNA a;k> ^j) OjjiVl J>-b control region ilk > jl 

01 jSCJ.1 ja < (untranslated) a ^>-y jl sjd b' j' 

• J>Lil 0^ <jr^' cs* p-^ 9 ^' O'* 


d •J»---> Inducible promoter o.-u*a_J.I t^JLiJd o* Ld” 
l$yr lS Ip ^yJI bbbJI dJU Ga?v* JyLil dyy vl-~- ^rr*^* 

^...-1 ' ^ r £>dJ ^a^Jj tg-L^-il IJu»j Jpldl 5 jU jl inducer LpUl 


jl^~»JI ^jA (_/’!>■ pyr- y J_ybLl <Sj^ 

Insulin-Like j-_Jl Jd^p ,dd: Oj>*y> kgJ Jd.j 

<_£l djJj yLd Jaij uLJI j*-^i O-*?- • growth foctor 

. I dJL ,y* jl_£»*JI iJ ^3i 

Vj 1 j*ma y»\>- J* Jj-Lll j~*3 Lfljj *h Cre - lox ^ILi 

^jl yA5 J* if* '}j* ls* *n^ i ' J: ^“ ‘ cs* 

dJi -Uojuj . I^j ^- , )'^ > - J U ^ (_s^' ja 

*J jJl .iu lS-JuI ^UJI recombinase ^Uyjy^Jl JiUl i Js- 

(Jujju (Olj^ aJ ti* . Jaaa (_j» aJUj] Cre ob> 4a--'_^ 
obobd! .Ju^j ^yh\ l^\ y . d^dl ^ Recogenation sites 

aip yy^\ oUJISdl ^ ^Li-J J--3 ^Ij loxp _j dyJj <i 
J^p ^L- LdJl juiaJ iLgjj . a^L ^ {/* 

J^dil lJu» d^H d^! (Gene Construct) *li jI^I j-?AJ pd 
a^VI LbUJl ^1 dUi Jb^jl . -J Sjjbilj loxp ^ a_jbd' objbJl 
aSwJl y-jJl Jj^. d> Lr 5 ^ d-kfU-il JLJl l+j ES 4~*L.Vl 
a.-. j;’) i »Lh ^ . Clljj olyiJi <_>* ajyL- jcid < 

^_jjV _^jLJ-_i ^JJI Cre t$y^j O'jj ^bC- 







_ ci-JL* ( oLil^ ____ 

t- t 

p> i>»— jNI JT pJj jp i^W. Ks.y ^ recombinase 

«yvJ 4ij*-y4 ^ jb>«j (^iJi £^jJI IJu* ^)i I Ju*> Jl>ol 

oIajIuJI pip (_Sp£ pil pr - *^*^**^ pi-’i* j«-*ij ^Wii Olj-?JI pi 

j-i-iJ L$j p-^/lj i_jO ~...ll JpLj .1 ( ppJI L$JL>-I-Uj <L~Ob>iLl 

u^r Jpidl SJlj) ■op £z*y UL^U- a* ^* recombinase 

^ij<J j~jo 0^>u 'll pjl pib L.I . j^Lil p* ^UJl 

4jl> La ^pj ■ i^10 a tpjJL>- pj N Ljj ^. g . il l Cre ^ypJI oLjLj 

* 

<i »L>Jb>»j C—»_jJl p~Ai pij 4>t-J*Vl «-iA JpLil pjjJI IJl^J j^-JV OjO»*i 

• 4>^' ls* j^' 0s~d' 

L»J «jpOj 4 a l n..> l l 4 ^aI>jJ 1—jlp (J-XoJil OlpsJI SJ'Olp ijL—4 pj) ijU/J^/l-! <U4USd ^IpJ id 

Housing 4JL,Uj ^ILi Jp J-~^' col^l' iiL*i ^V* - Cr* ^ Systematics effect 

Jis- Jjj ot 4j> (V-UaJl p» —'; pd'j) aylSoj husbandry 

I |JuA4 000>«0l pill pjL»Jli (Jilil jJ—«-* pip • OI_yp*)i 4pl»j 

i_jb_jj^j ^Li'V 0 _^£oJ piil jLLiNi OLo*>U tLjap'Vi d-^ 

cJ& IfJLp £-L£ jp L$jLJI p* phanmaceuticals ipr'oU- 

O' ■ ~ 3pJsL>JI Jup 01 pdLU' p* «0A . 4^»ij „a il S.Lj0_0> Oi^j jjj-i» 

p 4p c JaJi L^. :? .I ^ ijjjpaJl 4,. tj . j l <_ Sj^fiail ^om p }j£- iJjjd .1 

tjljLipb Jl>-li V—JijJ JjuJj Oip»dt OjJ p" 4- : Oi 

ol L*j-»p ilajiil c^blpJI 1^»-Li?- ^Jl ojhS^ji~-JLl 4^—dh 

• '4^*^=’ tj—^ 

Lgi-fclip 4 sS“yl£j pSll jr iUi I &+.M 

Welfare implication of disease models 

oJlIij <OljjJl pal_/**VI i-sijj pip i_p^ Cjblpjx!! Oj 

oUlp>iJ! 4OA 01 * 01 ^ 4 ^-J\j 4 jt«*y* oblpsnjl 

P* pi) “T* i-*i dJJdJ p»plX— > p-ii oblp>*J! jJp Jlpj-lj . p/L«jJ 

cJIoaNI j-j Ojlpib 441Op ojlilpJI Odhi 4 j j^pr 4 _ 0 u 

. 4 w j|^p>0l 4pli^ilj ^i^vil 


rv 


OlyJ-lui idipJI 




-—— - (J-JpsoLiI £ 

4i*>Uj jjiUl cAfc*\J\XjjiljM oliljj-t ju^aj 

Welfare implication of mutagenicity and carcinogsnicity 
testing 

ol jL2>M LjIjj aJa^JLl J^j^l jl ii>-jL 

^ljj-c—I £> ijjliiL 5jjU»Jl sJla Jt oUl^jjsJI ij* Jil jjp j - >»-i 

<1*1^11 b-C* J-J-ai ^1 Uajj aj-lJJLJI Lj»-Ll£ ^J| oLl^^sdl ^ 

diJ-iJ CaLIj-aJI sIa 4P,—| OJb^j _lilj jj-ilaJl j^iaj jl 

iiA)i £-*j i aj-V. 1 a~l l JJjLilL oUljx>iJJ aljUi.1 JJLa; La I 

1 W'ljj j*^l oLt^JI ^ oV"^LJl jjli LgJ ycj 5jL> ol jjJL ilLA jl* 
c?A)l ^Jl j_^cj Jajy jd\j V-H-rasc-myc e-neu Jl ll$J 

JtA>- ^ja o1_ <r -jLJl bJa al>JJ ^dl cJ\j-j £.Jlj o\Aj.t:!l 

. iaijl ^ A«ail s^ALll 

Ij. ' i J ilijj Igsi3 jj^I O'^frUil OjLf j»-» v> ~ 

Welfare implication for bioreactors 

^-O xl . —I ^Jl IdljJ iia*Jkl APj^ll oLl^s*d A..-,1b ^dbcJl 0] 

■CAtijJ ( J^LiAl ^jA JuJS- ^yjj J.+-Z.3 A..iail A^S-bJl AaL^JI oL-Jjjjlj AjJ.i'Vl 

) J\£- . oLt^j->JI «Ja ^ L^aP- _^«*ll oLljj^JJ jjL-lb ijiaCJ ( jdlj jl_j->JI 

mammary - specific v.-dl ^ ^LJI ^JLJI < Jliil J—~- 
* % 

S^iJl oU-3>JI ^Jl vJljVl ^ ^-Ulj expression 

AAT cAc^sJI ^1 ^LpVI LajI . erythropioetin (HEPO) 

Ji'liil ja jjjiaJl a^p £cj (hGH) j^y* J-aJ^ ^yJl genes 

non ~ s^Ja^a j ~*«Ji caL-Jj^JLJ jcJI SiLj jlj * a^>t.^ all 

mouse whey acidic protein ectopic Jjc detrimented protein 

IIa dl AiUiVL . je >\yVl Joj<a J» Silj y_ .kjy jl ^jSGJ.1 ^ expression 

jV J^l - 1 ilrAII (J / 1 jdi) l-S^Jd jl Cj* jirT^ 

A ^ l UJ l ^ A*A-k_^il o^a^l ol^jjLdl m 1 uka>aJ o'VIaJI a > ^"^1 

. ijMi\ c-jlfJlj 

jl—j jd «• 1 .'/i pNi tjjbi ij J LwJLl ctjLij-j -\ ^ >»■ 

Welfare implication for xenotransplantion 

^J-aj L^«l-kccAV LJljj aJjlhII jl *.dl ^dLJl j~Z-j 

jJjLj jl j . fc , r"A~ oL^j-->jl bLa <^>1 .<ail AjLjdL ^bLaVL JaJ^j j\— j^LI g.1,J ia pVl 


jli^k-i ijijjji bLa.l^ji 


rA 



oL >\£ 


(_T* l-frjl~®- ;> d ijjjii d-J- L^-jlp Jiiljxj ^jUiJl 

• «:LflpVl |«^Jj (_)< *» ■■» ^ (jJj ,_/»!y-*VI *i> Jliij 

iJlIjj ilvUil oU1j~*U j ijsli^JI ^Lj 

Monitoring welfare 

^j>-j a*-*-*! ^Ip Otj^JI a-aIE^ A”—<*; AiLniU oljEipVl Jjj 
Ijt*-* -1sl«J \-jIjj A-!a*il <>«-waJlj ^Lij a-jI^I 

ilr* ^!>o oLilj-»JI l$J L y>jj»ij 01 i_r^' *j^U>«JI Oli oJJaS"” 

J^' • Vj 3 ^' ^ ^Ldl (_5* a}?* 0_j5o 01 

» 

* 4>t—oVl RNA < ^V*AJ 

*Ja* 1I iiLcdl fljLjaJl ^JlnSl 4JLJL1—*ll oL^wl^i^^/1 yJLJj 

l ^ l> ^|5"* kJ\ r iJi MjJ 

SjJjL« ji-J J J^ljjl jlyVl < <Liiil <Jl>JI 

^4 Ijjljj <J-uAl oLii_^>JL! ol+JI ol L y ?\jpVl s^IjjJ ES 4 —uj 

. 4-Jblijj ^-Ip 

I^jp LiJ L^-jJ^^j^JI ^»lOli Oi^^milj 4jiLdil ol jUip'VI iiL^Vh 

OUVI <JL-w*_> Oajlj OLjVL a jl.:-. ij a^L-I 1$ :CJj A_ilO»l oljLapI 

* 

Jj-j oU«j> 11 jLiiiLi ( j .L n . i ; Ajjj>^»JI A-i*>L>-'yi oIjL.ip'^I sJi» ji^-Ijj 
^ ll i_jO$Jll 1 ^ 1 fl« 1 ^■ -*■ ..a " <* Aj^JLJI O^fCj LaUjP 

^ji^j il lUA OEaVl A>Jljti A*jl^*>Jl f l. VicV' JL 'S' 

. Ajj;>»JI L^Jy^cdJ aJ*>^VI oljl^c-VL a^>UJI ajl^JI d)^» 
Ethical Implication Biotechnology 

L^-XiP Ajl Av 7 '!)^ > “J oh^y>«ili 

OU-J^U lj aj>i«.-ll j^*L —j 01 oljl_^->»iJ Oj-tii (_jJl olj_^>»Jl 

Oj_5L 0—_>- < *—}j~aa Oj£j Human well - being aJ S^lijll 

Ethical A-jb^O A^i^_Jl Aia^iJl a & ■) LaJ-^pj jj*r* ^a-^Jl 

. conditions 


&b£U 5u25liT ul;LitU! 

Bioethics, Biosafty and 
Environment 


^jA *11 J f*- OLobd k> _aJi; A.^..-.yjll a_J“>^->-VI oljLaf-'^l 

0- , a?ij 01 Csiajl ^jA 01^->01 (_^aJl 01 

Jl* LfXJa; fOj (_s^' c l° n i n g J*dt b*y>JJ JLaiJ Jliil 

_ft_ 

0ljJ-l t y*J1jLt)lA-i.U^ll _ 




0 L 1 I \/ 


^jj>- L* ^Ju ( ^Lp Lfl oJuJulJl 4^?jLn.il ^^4 j^p^JLi oIj! 

ijr^ y 0“^p-VI ^ 0_~>- < Y * ♦ ^ ^Ul y »y^\ J 

• Ji r L~ij^ si^y j Jjj ^ JjSi\ J-iJi j is^. 

« — 

( J^ Jli* ♦ OLj^I 4-^Lijj ap^oj aiS^pj Ol^Nb (jJL^o ^>-1 jLip! ^JUaj 

JL-ai+i! oU*»JI jsl y Ot—iNl Jp iiL* cJlT lil Up- JjUdl 

^iS"”t Ov« ^j>«Ij Uli “Uaiit »j> 01 ^>-1 (j\j ilU* __iU-» Ciljj 

• (jU 2 ^' j Cr^J J 5 ' O** W 

0 *>Jb yfi> S^OU l>| OL-jVI JU- 01 Jp- i_3^*ijl £wa*j 

Uk_/• oLw iUO J*^->- j' |^>JJ| J ij_j^*Jt oliUflil o l^.;.' - 1 

J'UJ.I Jp- '—IlisU ^jl>i,;...U JljjJl ^ 1 )U!l l if e ’ iLjaUJ i*jLL* 

. LJj aJjlaII <*>*~*d\ 

<JLkj ^jJl jj-* i)j£j di iiil-Jl oLkJp'yi 01 y^J\ (J^jj 

UjyScJJ U-kyJl IU Jj> Jj lU*^' Jj^' ^ 1 U-Uil J>dl 

. fj, Jl .J jl t.\ -ip- ^liV iijJaJI 

oWj-^xJI ILjUUl 3j^iap»J\ J J. *»o . J*}UI jUp'l ^ILl* 

. a»v> y» oU—^ JxJ- U ■•>y iijJJ h 

(_5^P-I ill_-• (Jjj-Ul Ol*^lj ■u*'A>-^ oIjUp'^I Jj kUs^l-; l-U 

. LjIjJ iluil oUI_j->JLl UU/> jl Uji r» k ■-* ji/£- ^ ijj]a>ni\j 4^<sl>- 

‘ iiL«—-*>U ijjZ’ » sr^^ 1 di-!i y*' J^-*j 

it. I I ^Jlp Sj^k^' i-JVS4»! jjLiiS^j . ajl^-Jl! »jLk j jj 
J^i'yi Jl jLr-^'Vb 


Jp . oW_j~»»!! j*-p’-^ v—JIj *■>_/ (i/* 

jHfaly Ojj-J V ;V* /• O • oi Jp- y.Jj kjji J J^' Jr^ 

OJJi ^ . W”^jj olil_^->iJ! (Jl54i-I ^j* ol^l-ip^-^lj ^y\ lt^ 

« 

OL Uul j j- a ' ilkjfcj • kjljj iJj.*^* is-yj* cjLil y^- ^Vijl -Xk» <^!pVI OL* 
fr^jJlj ~*j?S ‘^"j-' j . JkJl ^-wl^I J>-^ oljL^P^I 

OJtlij jl OjpJI aLil** SJL~* y ~V*jI (_-fc-ij . ^L»Jl c^lJJ ( j, * £ ^ 

: Jjl olilLS^I Jjk ^ 4 -^ > " 

a c .^.‘_ H. < <4jj.:,..U JLwjJl y>xAJ orl^xll iiL* 01 


|»UJt J>tl <&l94 

Public Acceptability 
and the Role of Ethical 
Analysis 


OlJ-1 JiOIJli-uJI t 






f; ->..^a- ~J okJl LJ_^_JlI £_a (J j-* ji t 

» 


• oijL^VI oAa c£jW*^ ^ 

(JJu* ytj frl^Ulj ^UJl (jl^l JT a*1p jii V ^*>^1 ^£jL« ilL*j 
»-*-$-; U-Uiil ^iS"! UL^-1 • ot—jljj3*JI ^j-j <JUaIL 

k_Jjl>»iil oLilj«>»JI 3 ^ i_jU^-U U-lS"" ^y»Jj<Jl L$IjUj iJLs<aJl 

. olj^i jrt^ j^j i^^*i tiuji ^ 

<^5^1*11 o'^ 3*31 c?3 J>\ AliljJk j >~I jL»-* iSL^j 
. aiJIj oljlj—JI »JLa ^j/> ii^-UJl o3j'_joJJ kijJii-- ^Jt 

a»UjJIj lifestyle ;UJI ILJ^j jLcJ ^UJl ^1 ^Sll jUil L.1 

oL.*>U- £-Jej-> Jx »Jl i_Jlkj t^Jill (religious oriention) ^.Jt orjJj 
. JJi jS-j JjjjVI jl #.IJu] 1 Ji* Oljj i^jugll olis^l i)U- labeling 

Ao-li ^Ull <^l^Jl Jj^iJl (jJLsJ £a)jJ\ ^ja jtQi\ ^-yJLj 

4 # j % 

**Jj\**\j <£*yi ^\ y*Vl ^.XalJl Ajlpj ^dpj 

. Ol^U a—..l ^.ll L^JjJ 

CjIjj a3jl^Jl i oIjI^J! ^LijN ^zll j *,&*- ^ 

(^1 l!> ^ Oj£j V \jfc-LuSjj ^-Pj 

i^aill Propasal oWJS" ^ : g. jW iiL* j^j ot — t 

J^-JstiJl ^y* M ^Jlj LjIjj oUI^>JI ^Ujl ^ 

* (^‘.a^L! a . - »>iJ \j 

jsj>«jl] ^yljjJl I + . j a T. > V aJjAj ^3^1? ^JJLla 0^-^j L^Ajlp ^ 

JjJLaS^ jLipVI ^ i>-Jj 01 

j yij 01 L—->«J ^|j*Xa01 s^jy*J V yUJl <L4iljA.l 1 

0'^*>01 <*a>lijj ^i-P j-*>\jlLI ^ 4 JL «.< ^ ji.* dT La»j L^jlLs^ 

J^fwJ 01 oJla 4^-lil! jcjluJl l^jJ ^i5! ^iUllj 


gU)l J^UJI 

<Ju4l LjUf^JI 

The giudlline of 
producing and using 
transgenic animals 


i \ ’ i j 1 




* 

(_ 5 » y ^Ij database obL ;a*li 

. aJIJ l_5 y- I 

oL-ljjJl l JS' ii^_J jl t_-»v; jl^aJI bjklijj Aj^JjJI alir -VI : U.; 1 — O 
L^"^' <-5*^1 i}*-* ijij* aJi^I y, LjIjl) aJ.A* 1I oblj^aJI ^U- A^jJjdl 

‘ jjp i aJIj^JI < A-ijarJ 1 Ajj“>9l oUa-^ib 

4«&li^jlj (jl^3>dlj 4jliidlj aJ>*JI 

£ff *— J IjJ- 5 (_s* >—jL«I_> aj| »-b*> (_ji l |_ rr S^jL^il jljiVI ^Uaij Sj“ 3 

■ ^ j^tUS' 

A*“lj-^ C^jj aI-^*- 4 obl_j~»- ^jL*J jA^oi L?l L?^ A-®*^! — V 

Gj^Ul oUsl^I-i'VI ^ip C-L-l J.+.~*i jl i_->y jLjVl ^j ijtj^JI L y’l jr J '^l 

• U~aj jrp jl C>*ja-> AjLllll j^^j jl ( £ j_j-*aJl A**j5b. c'jl^-zal 

jl d)li . jL-J^U \j?j* JjJ s>- ^liil A 

y*~ jr' “A'-A' «jj £jj-*-3l i*-ljj 

• £ 3 >*Jl jr* 

jJJi \^>-VsOU (jl t—>«J A t . JJ ^J^Uil y CjI^j Ajajd.1 obl^j»JI (jiiu L*JjP — 5 
. l$JA* ( J^l*l!lj A^j^lil yJ»^JjaS\j <j\£' ij y-t 

O^jj A!u*il if-j^ll oUIj«j>- oL*!u>»i-'V A. i; Ja.ll .*. 1 j.. , U~' I jjp —\ • 
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